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DETAILED ACTION 
Response to Arguments 

Applicant's arguments with respect to claims 1-22 have been considered 
but are moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary sl<ill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

This application currently names joint inventors. In considering 
patentability of the claims under 35 U.S.C. 103(a), the examiner presumes that 
the subject matter of the various claims was commonly owned at the time any 
inventions covered therein were made absent any evidence to the contrary. 
Applicant is advised of the obligation under 37 CFR 1 .56 to point out the inventor 
and invention dates of each claim that was not commonly owned at the time a 
later invention was made in order for the examiner to consider the applicability of 
35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 
U.S.C. 103(a). 

1. Claim 1-3, 6, 9 and 11-12 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nihei et al. U.S. Patent No. 4,945,268 in view of Miwa et al. 
U.S. Patent No. 4,594,520 and in further view of Andoh U.S. Patent No. 
5,130,583. 
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Nihei discloses a linear motor comprising a comprising a stator having two 
stator pieces pairs (1 ), and each stator piece pair is composed of two stator 
pieces (1 1 and 15) which are parallel-placed rail-shaped magnetic substance 
having a plurality of projections arranged at a regular spacing T in a longitudinal 
direction, a bridge made by magnetic substance connecting one end of each 
stator pieces together magnetically, and a coil wound (6 and 17) around the 
bridge to magnetize the two stator pieces for opposite polarities, and a mover 
having a magnetic core and magnetic poles formed on a portion of the magnetic 
core facing to said stator having a mover (3) piece comprising a magnetic core 
and a magnetic pole formed on a portion of the magnetic core facing to said 
stator piece and arranges such that all or part of the N poles faces to projections 
of the stator when all or part of the S poles face to slots between the projections, 
wherein in each of two sets of one stator piece pair (1 1 and 15) and one mover 
piece (3) facing to each other, two sets of a stator piece and a mover piece 
facing to each other are arranged such that position to the projections on the 
stator pieces are sequentially shifted relative to those of the other set by T/2 in 
the longitudinal direction of said stator (1). The positions of the magnetic poles on 
the mover pieces (3) to the projections of magnetic poles on the mover pieces (3) 
to the projection on the stator pieces (1 1 and 15) are sequentially shifted relative 
to each other at a regular spacing along the longitudinal direction of said stator 
(1 ), and a thrust along the longitudinal direction of said stator can be produced on 
said mover by sequentially applying an electric current to a coil of each stator 
piece pair in a time series. 
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However, Nihei doesn't disclose that tlie mover piece pair is composed of 
two mover pieces which are faced at predetemiined spacing to said two stator 
pieces one to one which comprise said stator piece pair and said mover being 
longer than the stator. 

Regarding the mover comprising two mover pieces which are faced at 
predetermined spacing to said two stator pieces one to one which comprise said 
stator piece pair Miwa discloses a coil (47 and 48) wound around at an end 
portion of a longitudinal direction and the use of a mover (62) with a two set of 
teeth facing each stator piece (37-40) side of the stator for the purpose of 
providing a linear motor which can be smaller and suitable for various terminal 
equipments. The stator piece pair and one mover piece pair facing each other 
are arranged such that position to the projections on the stator pieces are 
sequentially shifted relative to those of the other set by T/2. 

Regarding said mover being longer than the stator Andoh discloses a 
mover (202) being smaller than the stator (203) for the purpose of providing the 
displacement of the mover in the longitudinal direction of the stator. 

Therefore, it would have been obvious to one having skill in the art at the 
time the invention was made to modify Nihei's invention since was know in the 
art that provide a mover with a two set of teeth facing each stator piece for the 
purpose of provide a linear motor which can be smaller sized and suitable for 
various terminal equipments. 

2. Claim 4, 7 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over. Nihei et al. U.S. Patent No. 4,945,268, Miwa et al. U.S. Patent No. 
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4.594,520, and Andoh U.S. Patent No. 5,130.583, as applied in claim 3, and 

in further view of Kanazawa et al. JP Patent No. 02246762 A. 

Nihei, as modify above, disclose the claimed invention except for the 
stator piece pair is formed such that the projections of its two stator pieces face 
to each other and said mover piece pair is provided between the two stator 
pieces in the stator pieces pair corresponding to the mover piece pair. However 
Kanazawa disclose a linear motor comprising a the stator piece pair is formed 
such that the projections of its two stator pieces face to each other and said 
mover (1 ) is provided between the two stator pieces in the stator pieces pair 
corresponding to the mover (1 ) for the purpose of improve servo characteristic 
(thrust/weight ratio) in a linear motor (for example fig. 1). 

Therefore, it would have been obvious to one having skill in the art at the 
time the invention was made to modify Nihei's invention and provide a linear 
motor comprising a the stator piece pair is formed such that the projections of its 
two stator pieces face to each other and said mover piece pair is provided 
between the two stator pieces in the stator pieces pair corresponding to the 
mover piece pair for the purpose of improve servo characteristic (thrust/weight 
ratio) in a linear motor. 

3. Claims 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nolle 
U.S. Patent 5.854,521 . in view of Andoh U.S. Patent No, 5,130.583 and in 
further view of Kanazawa et al. JP 02246762 A. 

Nolle discloses a stator having three stator pieces, each of which is 

formed by rail-shaped substance parallel to each other, with one end of the stator 
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piece magnetically connected, and with a coil situated to each of the stator 
pieces, and a mover having M mover pieces, which are at predetermined spacing 
corresponding to said stator pieces, each mover piece having a magnetic core, 
which is magnetically connected to the cores adjacent mover pieces, and 
magnetic poles formed on a portion of the magnetic core facing said stator piece 
and , wherein the M set of a one stator piece and one mover piece facing each 
other, the positions of the magnetic poles on the mover piece and the stator 
pieces are sequentially shifted relative to each other at a regular spacing along 
the longitudinal direction of said stator, and thrust along the longitudinal direction 
of said stator can be produced on said mover by sequentially applying an electric 
current to a coil of each stator piece in a time series. Also a bridge to connect the 
stator pieces magnetically and said coils are also provided at the other end of the 
stator (see fig. 3). Nolle discloses the claimed invention except for the stator 
pieces having projections arranged at regular spacing longitudinal direction and 
the stator being longer than the mover. 

However, Kanazawa discloses a linear motor with a stator having stator 
pieces with projections arranged at a regular spacing in a longitudinal direction 
and a mover pole unit of permanent magnets in order to improve servo 
characteristics (thrust/weight ratio). 

Regarding said mover being longer than the stator Andoh discloses a 
mover (202) being smaller than the stator (203) for the purpose of providing the 
displacement of the mover in the longitudinal direction of the stator. 
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Therefore, it would have been obvious to one having skill in the art at the 
time the invention was made to provide projections at the stator pieces as 
disclosed by Kanazawa since this would had been desirable in order to improve 
servo characteristics (thrust/weight ratio). 

4. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nolle 
U.S. Patent 5,854,521 , in view of Kanazawa et al. JP 02246762 A, in view of 
Andoh U.S. Patent No. 5.130,583 and in further view of Nihei et al. U.S. 
Patent No. 4.945,268. 

Nolle, Kanazawa and Andoh substantially disclose the claimed invention 
but don't teach a mover piece that is configured by closely coupling a core of a 
strong magnetic substance with a permanent magnet as a magnetic pole. 

However. Nihei discloses the use a strong magnetic substance (3) with a 
permanent magnet as a magnetic pole for the purpose of providing a permanent 
magnet linear (4 and 5) motor which is able to cancel the magnetic pull force 
generated between the stator and the mover, vibration and high-speed 
movement. 

Therefore, it would have been obvious to one having skill in the art at the 
time the invention was made to modify Ota and Onodera and provide a mover 
piece that is configured by closely coupling a core of a strong magnetic 
substance with a permanent magnet as a magnetic pole per Nihei for the 
purpose of providing a permanent magnet linear motor which is able to cancel 
the magnetic pull force generated between the stator and the mover, vibration 
and high speed movement. 
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5. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nolle 
U.S. Patent 5,854.521 , in view of Kanazawa et al. JP 02246762 A, in view of 
Andoh U.S. Patent No. 5,130,583 and in further view of Ota JP 62107667. 

Nolle in view of Kanazawa, as applied in claim 5, disclose the claimed 
invention except for a bridge to connect the stator pieces magnetically and the 
coils provided also at the other end of the stator. 

However Ota, discloses a stator (2) having a first bridge to connect stator 
pieces (21a, 21b and 21c) magnetically and the coils (3a, 3b and 3c) with a 
second bridge to connect stator pieces (21a, 21b and 21c) magnetically and the 
coil ,(3a, 3b and 3c) at the other end of the first bridge since this would had been 
desirable in order to improve the positioning accuracy 

Therefore, it would have been obvious to one having skill in the art at the 
time the invention was made to provide a first bridge to connect stator pieces 
magnetically and a coil with a second bridge to connect stator pieces 
magnetically and a coil at the other end of the first bridge as disclosed by Ota 
since the positioning accuracy by winding an excitation coil on the legs of an E- 
shaped yoke. 

Allowable Subject Matter 

6. Claim 13-22 would be allowable if rewritten to overcome the rejection(s) 
under 35 U.S.C. 1 12, second paragraph, set forth in this Office action and to 
include all of the limitations of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable 
subject matter: The prior art cited (Nihei, Maeda, Miwa, Kanazawa, Ota and 
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Onodera), in combination or along, teach the claimed invention except for the 
use a sensor coil wounded in a slot between the projections of said stator pieces, 
and an absolute position of said mover can be detected based on a change of 
inductance of the sensor coil made when said mover passes over the sensor coil. 

Conclusion 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Yahveh Comas whose telephone number is 
(571)272-2020. The examiner can nomnally be reached on 8am-5pm, 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Darren Schuberg can be reached on 571-272-2044. The 
fax phone number for the organization where this application or proceeding is 
assigned is 703-872-9306. 

Infomnation regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-21 7-91 97 (toll- / 
free). 

KARLTAMAI 
PRIMARY £XA^AINER 

YC 



